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Tnank you for the hospitality afforded me on r.sy recent visit

to ?.tlantic Richfield Hanford Company: During that v.sit we d•.Sc'Ss1ed

^ the associated with chemical milling to penetrate the bulge in

the liner in Tank 105-A. This letter will serve to confirm my comments

and ros:o=nmendations which were not forsr.ally recorded at that time.

troduction -A. In POO^^ COPY RECEIVEDr-I
Tank 105-A underwent a severe steam release in January

of 1965 at which time the bo«om liner bulged creating a captured

vnmrne of some 30, 000 gal. between the bulged liner and the concrete

rxrt. In order to dismantle the liner safely it is necessary to avoid

a.-apor phase explosion in the bulged volume or in the tank itself.

Since the composition of the trap?ed gases is not k.-,ov-n the concerrs

^;e is whether or not the penetration of the liner can he :nade safely. .

-- B. Cuu.ocsition of Trapped Vapor.

The information currently available (Ref. 1) indicates that the

radiolytie gas environment might be rich in hydrogen and may not

Evencontain oxygen. :..oxygen originally present in the reported exper:-

-r,ents was con:su.-sed in some oxidative process. Thus a best estimate

of the eca-:position of the tra_ped gases is that they consist rnainly of

nydroZen_

Iiowever, the possibility eiasts that over exter:ded periods of

-adiation (10 years is the lifeti.:.e d tht rapor s:acc in the bulga)

C`Yyle= which i3 formed ^^rotT.' the ra=ioly sis of w;at£r r_:'aj' C-c'entttatly

b¢yir^ to acc13rC.tYiate. the "'Kfirit case" a'aguri.:CiGS for the

ott of the trapped £ate_° is t:t they 'sre a itQiC:tioTetric
Gait7cC.r:
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.ssurnins the wG. St caSe assL•.^.Sption. that the t.3.p7t6 gaSCs•<

_a C?YZif: of a -i:tters of r<fdrog°_n'..and oa.-yQen. t^vfn t:^s1L c622-
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b_ Deter.ative corr-bustion.vould produce a si.ock of agpro.ti-i-
matety ta-ice that intens:ty (i. e. IS to 113 psi) nn the dome. Such a
load would.ail the dome aitd scatter radioactive material.

The electrical spark energy reauired, to ignite an o.,ysen-
nycirogen mixture is 0. Q01 milliioules, an exceeding small value. The
role of the spark is to o.-oduce ions or a;o.r.s which initiate the chain
branching process res•alting in propagating flames. Since hydrogen-
oxygea systen':s igr_te so readily it could be anticipated that the energy
=vai)abte (in terms of the chemical potential of the stream due to the
presence of ions, radicals and high energy surfaces) during the chemical
milling process with nitric acid may be sufficient to ignite them.
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Assuming that the trapped gas is essentially hydrogen, then the
introduction of an oxidizing atmosphere (HNO3, NOZ, NO, Cy etc. )
even in small quantities could cause local ignition under the bulge.

-%*:uile such local ignition per se would not cause sufficient pressure to
fail the tank. It would cause an incrcased pressure and so sorx:e of
the trapped g;ts would :Iow from below the bc13e i nto the tank where it
could rni_*t with air. The combustion of a volume of gas, originally
occupying as little as 3 to 5/0 of the tanks volume would be sufficient
:n:a;i the head. This i s based on the fact that the expansion ratio for
7iydrogen-oxygen combustion is between 7 and a. A cozrtbustion in 1%
of the tank would increase the pressure by L psi„ in 5% of the tank
by =_*iig and in the rntire tank by about 1'00 psig.

ra the one .^.ilIion sallon tank the rnini_*ttum. euantity of ?zydragen
nce.dcd to prcduce a pressure of 3,osig is Z150 cu.ft. The a.antity of
exygen re?uired to c::idize it eornpletely is 1075 cu.ft.; a,ir is 3000 eu.ft.
ind n:tric acid is 150 ^C^n^s aS NO3.^

:.D. S^-::M&ry ane G6'•2C1L'ein'.`. s POOR COPY PEC^'IVED
âilc i.= not at all ctrtain t;a: a rr.iti_ure. of r:.^dragen and

= ;gao- a:ds:s in •:a rcie =t;ace bet :eer tic ^Liner and clncrttc Bese
a_Tin:T.^iC•'. it -:iGt Ci:2C^ i't r+'=-CTtntB a•'+'nrii case- .SCCaYa ZIi:C-

._rv s=ce.._• _ and he pre3ali:i;.}' of̀ g-u 'iII"Cn evtr h2- the e e ri-^

C¢c y =r0C'1°S i8' 3reat traGvl2i so L:at it c6n'ititutes an L•r^'sccOut'sbte

r:i: °. nv:ew c: :-° cc'-<=q•z=nces of an error.
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tamc is uznacea.;,_ i,:e csantity os_oXygen_shouI'd be limited to 1000 en. ft.
the amount in 5000 cu.ft- of air and the HNO3. should be timited to
130 ibsa

-^_ - _
Ia view of the fact that it is not possible to know the composition

of the gases in the bulged area until after penetration is made, the
penetration as proposed constitutes an unacceptable risk. It is recom-
mended that alter:ate methods of penetration be studied. For example,
penetration below an aqueous surf:.ce would eliminate the risk of
ignition- It is recog-nized that adding water to the tank poses the pro-
blem of Ieaching radioactive elements into the soil. This adverse •
effect would have to be balanced against the risk of air borne contami-
nation due to a vapor explosion.

I hope these remarks %z-ill be useful to you. Lf you have any
qu^--::ons please call rrie, .

CC/np

Reference 1.
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Sincerely,

HAZaZDSRESZ4RCFF GCRFORA2I0N

Chester Grelecki, i?h. D.
Chief Scientist
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